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(54) CARRYING MEMBER 
(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a carrying 
member which is light, easy to be used, very 
excellent in flexural rigidity, vibration 
damping characteristic and heat resisting 
characteristic, and fully appropriate for use 
in carrying a large base plate or the like in 
the high temperature environment. 
SOLUTION: This carrying member 1 has skin 
layers 11a and lib made of CFRP (carbon fiber 
reinforced plastic) and a core layer 12 
laminated. The skin layers 11a and lib comprise 
a prepreg (a first CFRP layer) which is 
oriented in a angle range el of -20"* to +20"* 
to a longitudinal direction (an X axis 
direction) of the carrying member 1 and 
contains pitch-based carbon fiber (a first 
carbon fiber) with tensile elastic modulus of 
500-1000 GPa. and a prepreg (a second CFRP 
layer) which is oriented in a angle range 92 of 

+75° to +90" and/or -75" to -90" to the longitudinal direction and contains 
PAN-based carbon fiber (a second carbon fiber) with tensile elastic modulus of 
200-400 GPa. 
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[0 0 3 4] r d T\ 11a, lib codijtf »J 

¥':^tBj|C>Pf LT± 3 0° ~±6 0° , A?*L<li±3 5 
° ~±5 5° . i iJiT-* L< rt±4 0° ~±5 0° co^ 

iiEfSffles (iai#M) (c^^^a^d^iBi^oLfccFRP 

(OT^y T'U^*-, J^=^rl^^ 1 1 a, llbtd^JPUTt 

J; v\ C cD^*.IS*lfe t UT f ?/ ^-jR^^SimJi^^a* L 40 

<. yy T'u^cDTr^fiii uri4, — :'ji6]7'y t'u-^'^Slu^ 
/-Xli-2Jc7£i»ti:^y ^^^'/J5*»fe>ix, 

(j:>7.^ym \ 1 a, 1 1 bic^-t5#:?I*ii, iI*L< 
fio~3 o^fi% (r<D7°y 7'^^^^fflL^.f^^^^^t^- 
l^5•£), ) X '#JCi!7-*L<»i5~l 0^fl%T-fc-5t^J- 
j^ffcS, ;^^v«i 1 a, iiblr«i/jK-f 

ST^yT'i^'/iii, 11 2(Dax^'ix<r)t^mmit^ t 

S. 50 
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to 0 3 5] /ijo, ■T'y T'U-^l 1 1, 12 35:— 
■f\jyuirt L. 7°y7°^:/i 1 2^-i5:7cif8E!|^yy y 

11, 112, 1 2 3»*, — *|pJ7°!;7'U^-t?*)oT 
0:40~98:2, J:>J L<tt65 : 35~9 

0 : 1 otffosr i:?>5^*Lv\ ::(OJ;5''£~i5k7c|il!fei 

ti. ^ht'o. rnhfo. ik^m'o. m^-m*). mmit*). 

1, 112, 1 2 3(i. ft!i<^— ;'j(^i)iii'(kX»i— iikTu'jiS'fb 

J;v\ tifijSfflm^ l Srfl^ii^-rS^^^V® 1 1 a, 

1 1 hfjK — >J|fi]7°y (7°y7°U'^l 1 1) i:- 
!5:7u^S!ei^7°y (T'yrwi/i 1 2) oiB;ii*:T'fo 

y 7°uj/<7?:^riJg t -is):5c»7'y 7°u^^|j:*5it5i9i«yKi 

[O 0 3 6] *fc> >^=¥VS 1 1 a. 1 1 b (!0:S::«1-S-e 
fcSiT'yT'U'^^l 1 KO-Ricfm (**®) JC, $RJ«4r 
•g-tf^ a:^mt LTOT'y T'Wi/l 1 3$r^(trt»jS 

■cfcS. :i(0-:fVzfu^\iz<r)ifiPrt\.x\-i.. §I3S# 
'l4^;dS2 0 0~4 0 OGP a ©R^SRiBfev «'J;tJiv PA 

K«»JJgS:fl1u^5i:*?31-CfoS„ */c, ry7°V^'113 
*>e>^5fla>«r<D^n;^®0^${*, 0. 1~0. 7nim 
-Cfc-Sr i^SM*LV\ ry^'V'i/l 1 3 J^CTciKS^f^ 

-:^rr^(DlK#.|fi;£^7i)5iSi<. te:&iR](DS£*ii^BSd5iE:v^'bo 
1 a, 1 1 b(^^ffi©¥)tffi, ;'j|*]7°y yui^t 

mmmm i oikmmKwn o t . i&mmnu i (osm 

[0 0 3 7] ^ PjlC, 7°y 7*U^1 1 1, 112, 11 
3, 1 2 3(D-7 h y LTt';^-TW--r 5 KWJJitr 

m&xfm'^mmmm(Di^\>mm^hsm:i}is^cxm'Km 
^^x/i^sa/ii, j^/-K^->r^' y hmm. i^rv^^-y 
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[00 3 8] T'UT'U'^^l 1 1. 112. 11 

3, 1 2 314. ^mmmn-<om(r>mi^mmt\.x. n 
# So r <o i 5 m'iL<ommm^mmm!!i t i: t cit* y 

rw^l 1 1, 112, 113. 1 2 3(;i/flV->6:^'g-tr 

^fli%7l5^-CfcSi. 1 a. 1 l.bJ:i5)?Je>53 

lo 0 3 91 */c, 1 a, 1 1 b|C*3(tSi)!i| 

tt, i!iij^blK$f6(0«K*|litc|a-^*^.v f -Amnz o~8 0^ 

»*b<»44 0~7 03^S:%-t?35f), *fc, 
<0;mj)§#:ffi-air*Vin;iSiffl«-2 0-7 0^S%. ^f* L 
< J42 5~6 0^fi%-C-fc-5o ^^://Sl la. 

^A%i^AT-Cfc-5tif^U<. iRPic. 3^1;%tJlT-t?fc 

^ 1 1 a , lib \Z..M.-m^£^SL^^m.-r^% -5 C F R P 

10 0 4 0] *7t, /^-■fyM.ii^(D-b'U 1 2 1(4. ^<D%^ 
4*:•^«•S^co^^-C#^e:^|ilJK^4/j^<, *tKi UXt4. t;\- 

1 2 lf±, Fy;tf4, ^iai^tc:|^T3]Wj:tf/IM^r-&tf=':^/'< 

LT«Sg|5lCI4^^4(^)3://-«!?>-KdSSAL.. ^(D* 
*a^k-r-5. rwi 5*'Wi 2 1 SrflH/'>5^i:J-J: 
t), 1 2cO;ei»^J.taSrO. 3~0. 5@£StT? 

aSiifl^SlSMl (??«i»b«r-»Iil-5r i:;i5T-^S„ * 

11. 112. 113, 1 2 3tD-r h y 5/^;^^cJl^^e^ 50 
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10 0 4 1] ^fc, 1 2 1 l4>'^=;^?-^^4^iW^(D^^ 
^-^-^-f V^fffinMn^V^y -( y-t^. ^fiafpsKy 
^^m. ■:fy:^^yi^:5i.\-X1Syy^^'i)^h}^^m^W. U 

mmm-^mmmmm\z x o xnibfhi>^ii's<^^y :^ 

i:LTI4, E;tf7^, Sjify:^^ T-ffy y^^^mc:>:ffy 
^allB4r;lv^Sr i:^sr*#. 5im45».^,r-{4. <^:^y:^ 

10 0 4 21 =iT®12J;il4, 'Wl2UJ:ia 

m.M.f)^h^:fSy^mmmi-i^\^^'\ :»y:^mmt\.X 

14. Eif7>^. S:^yy-, T :ffy y.^'^mo:^^ :^m$ 

hXm^AtK. igi^'l4(Z>«^*»e>»4, E:ffyy>i)i 

t4<, iirciK?aT*)oTt j;v\ mtmMff:>'mmm 

y T-UiZ/jJ^f* L<;i?v^fcix. -«fc5c5!6jt;i: LTI4-J5C 
5i:i^!i^7•y7'^^?:fflv^5:: t;4S*f*LV\ 

[0 0 4 31 #?L^^^•75»^>^5'L>t^S:JlV^/cJ^Ja| 

(4, ><.^VJi5 1 a. 5 1 h t i^rm 5 2 tO^m^X 
9 , m 1 lc:;g%-r)®ill>fBfflJ*r 1 i: m^<r>mit^%:fiSi UTV^ 
-5. ;^^://15 1 a, 5 1 b (4. JIKj^jfl^Wi 5r 
1 1 a , 1 1 b i mmo^^WRXim!^ 
t /ioT*i t) . M#<^ft|giE»cl4^tL^*iXi7 a T^jf 5 3 
a, 5 2ht^Wi\1^hnX\i^^ (fcftfU. ^o;^®53 
a, 5 3 bl47.df-V® 1 1 a , 1 1 b (C-^^it;'^ 
V\ ) o.^LT. 3T®5 2(4. ±m\^tz.^llW*^h^ 
i^Jli^ms 2 a CFRPAXJ^:)fyy.mMmityy 

7.f-y^ (tATv fGFRPj tV^^) <0-f'^)-f\^if1i^ 

tjAKSIB/iiilcs 2 b i■T?J^M^i^TV^-5, r<^4:5?fc# 

?L^*:S 5 2 a 14, ^±Qfe^^^)5 1 0 0 /t miJJ,T, 
*^$Jtfi*5 0. StJlT, »*L<»40. 3iMT-C*)<5J; 
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<>X^fj:^i>(r>(7), m-Mit. ffiftJ-tf 1 : 3~2 : la 
^T-fc5o ^<Oi. 0 t-i-tvti, ^^Wm 5 2a (O^mi: 

, fJl^^*: 5 2 b t (0J^•e•^^fe;^|S|6J±$^^S 1 1 

A^^ttffl/iSO. 4 — 0. 6Siet<lJ<>Tfl>2fi^i#?:L#:)i 
5 2a >iS#e>lx5, *fc, #5-7L^Ji5 2 a ^C±xE<0/^=^ 

^LT. flili^S 2 b^#J*i-SCFRPO^y T'W'i/ 
<0^«:?f 3 TJi 5 2 ±#:<0{!ti?acO*P* L < 0 ~ 2 

tM-Cfo-S, ;^*>-;i5 la, 5 1 bcOi^S t 

l&O^t 2 ="TW5 2<OJ^^ t c tli, BuiliCD^ 

(4) -C«$n5MffiS:riiSfci-r t;»sa*LV^ (fcfc' 
wWii-g-. t c>45it (4) tOTcMB^-f"S„ ) o 

[0 0 4 4] *fc, j®jg;ia5W^1i5t^<^i: Ufc 

li, ixEU^T'y ri^^^l 11.11 2dS|«®$Hft::^ 
=3rV®6 1t. GFRP<D7°y 7°l/i/l 2 22i.tJ«CFR 
PcD7°y 7°Wj/l 2 3:4S|«Ji$iT-fc3Til6 2 t/JS^Ial 

^LT*3>J. ^^--^^tX^xnT-Wj^ miikW<^Wij 
I*J) lc#U5fc^5)-|:i±iliWS«2 dMiE-fr fe^xS J: 5 f-^i 

fSi*tmi> ilB^-T^y 7*Ui^Sr, ^ixh\z.^i^ixx\^^ 

[0 0 4 5] ^/c, iSfjj^«#14^i«*S7tto{r. Mtill 
J^|f|5W6(cfflV^ttv57°!; 7°U^l 1 1 i: UT. MlfSl 
g|5i!>> t> 6 Sa@<D;k < >i ^) * X(r>U^ \z. ^ i §JI#fJ;45!i5 
5 0 0~1 0 0 OG P a <Of5'f^5R;^^ttt*II (^103^ 

^Sife-fb^at L-cJ^v^fc^y T-u^/^^sgaa^ 

at) WSP^X-^t L-C?l3g?!^tt^l 0 0-6 0 OG 

— (Og^7*y M^ir-«, m 5 i;i77:-r J; 5 1-^ 

lH]^nfc^fi8(c*3v^r, ^^S.M'^y'^Thm^mm- z iliili:*r 

rR)l-ML-C-2 0" -+2 0° , /(f*U<»4-10° ~ 

mm<r>m\^i]^\^y^\^xv p^n-^t^mm$:ti^. -5° - 

5° . if* L< 14-2° -2° WtB*fW7i:ftiS«5ffl(^^ 
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[0 0 4 6] i'i^t5, ±.yk\.tLmw\mx\-i. 1 

la. 1 1 bSrCFRPTJl^iiJcU. 1 2SrCFR 

PRU^-L^itt-ejl^uJlUfc/jS, ;^^:ymi i a. i l b4rC 
F R P , G F R P24.TJ5'L^*f Tin'$/3X L. =>TSl2«rCF 
R PT-JTMUt:t> *fc. =iT«12$r, CFR 
p, G FR p&tJ^'iL^Wo 5 *>v^i*tt75i— orog|S^(^;^>-t 
LTt>J;<^ FRPi LT«teOiNRf■l6Sr•^^•CV^Tt>'t> 
*>^A/a;v\^e>»-> iftJillfflgWi. 5, 6 14, ■?:^^^* 

M.n(r>m-i2^Xfj:< th^<. 3o]&LJiTfco-Ct«} 

fj:< ti,x\>\ ^tz^hK. mmmnui, 5, 6©jr^ 
nvi&^i^<ommmtLxhJ^\'\ ^it. :^=¥>'jsii 

- a, lib, 51a. 51b, 6 1 S-t^ri 1 2 , 5 
2 . 6 2 Sr*IIJ3jc-r-5#>^ y 7° U^^O|«Jit5c^^it/?I®)ll 

20 [004 7] 

[004 8] OlitlTil 1 ) 

( 1 ) J^^VjfC^f^M : Bl^jMmmS 0 0 G P a <^)f 

" (-t-/it?*>ii5]*(6]) tfj:^xt)\c^ ^tc. Bmwvm 

30 2 3 0GPa(^PAN^^^$B»ttSr— :^r&]l-§l^fix-C 

K«f;ig*^g$-tirT#y5i-::^lR)7'y 
ilLT. ff$»iJl. 2mmO;:^ 

yyui/tLfco 

(2) =iTm<Oi'^M: ^l^W^me 0 0 GP a (Dt^^yf- 

y hS:, ■ttO'B'ft:*"IfilJJS±fES^*lw]i:?i5 

'<#:;^it^»w5i?j-LT±4 5" t/jiSipic, J.O, ^rJi 

*5 It s r r y 7° u v— h CO Sij-^*^ 5 % t s 

(3) mmmnunmi: 2Sro±fH;^^>-«cD[ffl»c:± 

50 {d, 2 3 OGP a<0^^im«£<^iKE'K) 
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0. 1mm) ?^flA{^LT^n;^ji^jr^fiKS*T|II^«£^ 

0 OmmXtse 0 0 mm (ifcfcL, :K5>*>it^S«>*@^ 2 
0mm) xm^ms. 2mm<OVBixkm^Uli:WnL 

10 0 4 9] mwmp^m) ±mwmmm 1 1-, eh 

\C7rii-:Kn'P2 0 CComr^iFtwl 0^>Bfl«iAUfc. ^ 

torn, ^:5'M-l&t»l±lL, 1 0 5>Bfl^?fi(c4!c{tLT^-f1yi- 10 
5 i V ^ 5 nmMUm Sr 5 0 1J- -r ^ /Ht o fco ^- co^ili*, 

[0 0 50] ±mmmmu.m[immmi-mm- 1 
^cov^T, iii2tc7T--rj;p''^;T-r^*>(*'!3<^f^fii-c, j-tais 
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[00 5 11 (ttmmi) ^jmW\^m2 3 0GP 

Ji(^^> ±SE^ife{J!ll ^:lRUr0i/i{cAoxU•CfflK»6/H^HS«•4• 
^1H®iLfc. 

[00 5 2] (mfum.) ±mmmm 1 s.o5±fBJttSEfi'ij 

[00 5 3] 
[SSI] 





'^a&m 1 


ttiK«"J 1 




2 3 0 GP a 


1 1 0 GP a 




5 0 OP a 


1 0 GP a 



[0 0 5 41 {MMm2> '^Wom^^l. SmmtL 

>m t = T»<Dff ^ (oit\tmmm 1 1 pi«i) ^ t . 

[00 551 atW!|2> ^#:(Di?:$S:l. SmmtL 30 

[0 0 5 61 mwium) ±umm 2 SLi/±!sjtW!) 

8^^t:fctai(fth-fi?*^i: LT 1 0 0 0 ju e SrTOPL. fltFxEb 

mMmitm 0 . 0 3 r-fo t? , ]tmm 2 ©^f^jgiu 

M«^{i*«)0. 0 0 9XhotLc rcoj;5Jii> IIJffi«!ij2 
[0 0 5 71 



[0 21 :^%m(r>mmpsumcmi>~mmmm\!ix?>m 

[ma] lll<^A^fBcD^«jg5r7j^-t-i4iBlElT-fo5, 

[041 ^^m(Dm^mmmcmii^^i^hf&.^'b^i: 

ms^ff>fs»m^7yi-rm^mxh^o 
in-^<ofm\ 

1, 5, 6"-Mi^fflgW. lla. lib. 51a, 5 
lb, 6 1---:^^>m. 1 2, 5 2, 6 2--3T®. 1 

1 i--:r})yuif (Si?i<ciCFRPS) , i i 2-7'U 

(^20CFRPJi) . 1 2 3"-7'y 7*1^^^ (fS 
3<7?CFR P®) „ 
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